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54. TITLE OF INVENTION: Memory Card 

55. ABSTRACT 

OBJECT: To accelerate EPROM low- 
speed writing in a memory card in which 
information is input at high speed. 

CONSTITUTION: The EEPROM 
memory region is divided into a plurality of 
groups, and group control means and buffer 
memory means are provided for the plurality of 
groups. The main control means divides 
externally input information into a plurality of 
groups and inputs it to the buffer memory means 
from the group control means. The buffer 
memory means outputs this information at low 
speed and the block control means writes this to 
the EEPROM. 
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WHAT IS CLAIMED IS: 

Claim 1 : A memory card, whose memory region is an EEPROM, wherein said memory 
region is divided into a plurality of groups; said memory card comprises a plurality of group control 
means and buffer memory means corresponding to said plurality of groups, and a main control means 
controlling the plurality of groups; the main control means time-divides serially input information into 
said plurality of groups and transfers it to the buffer memory means using the group control means for 
the corresponding group; the buffer memory means temporarily stores the input information and 
outputs it at the EEPROM's write speed; and said group control means writes the output from said 
buffer memory means to the memory region of the EEPROM's corresponding group. 

Claim 2: A memory card, according to Claim 1, wherein said buffer memory means is either a 
single port memory or a dual port memory. 

DETAILED DESCRIPTION OF THE INVENTION 
{0001} 

Industrial Field of Application 

The present invention pertains to a memory card whose memory region is an EEPROM. 

{0002} 
Prior Art 

The memory card typically used as an image data storage medium in an electronic still camera 
has been one whose memory region is an SRAM. An SRAM has the problems that it requires a power 
circuit for back-up, and the cost per bit is expensive. Recently memory cards whose memory region is 
an EEPROM have been developed; they do not need battery back-up and can erase block units 
electrically. Ones with a capacity of 1 Mbit have appeared, and they are expected to replace SRAM 
memory cards. 
{0003} 

Problems the Invention Is to Solve 

However, current EEPROMs have the problem that they are slow and access takes time. If 
this EEPROM is used in a camera, making it possible to do continuous shooting requires providing a 
buffer memory at the camera side to temporarily store image information, and if there are many 
continuous shots, the buffer memory becomes high-capacity, which is a disadvantage. 
{0004} 

The object of the present invention is to resolve these defects of prior art by providing a 
memory card that is capable of continuous shooting without providing a buffer memory at the camera 
side. 
{0005} 

Means of Solving the Problems 

In order to resolve the aforesaid problems,, the present invention is a memory card whose 
memory region is an EEPROM, wherein said memory region is divided into a plurality of groups. The 
card has a plurality of group control means and buffer memory means corresponding to the plurality of 
groups, and a main control means controlling the plurality of groups. The main control means time- 
divides serially input information into the plurality of groups and transfers it to the buffer memory 
means using the group control means for the corresponding group. The buffer memory means 
temporarily stores the input information and outputs it at the EEPROM's write speed. The group 
control means writes this output to the memory region of the EEPROM's corresponding group. 
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{0006} 
Operation 

According to the present invention, the EEPROM's memory region is divided into a plurality 
of groups, and block control means and buffer memory means are provided for the plurality of groups. 
The main control means controlling the groups time-divides externally input information into a 
plurality of groups and transfers it to the buffer memory means using the block control means. The 
buffer memory means outputs this information at low speed, and the block control means writes this to 
the corresponding-group EEPROM. 
{0007} 
Embodiment 

Next, an embodiment of a memory card in accordance with the present invention shall be 
described in detail with reference to the attached drawings. FIG. 1 is a schematic block diagram of a 
memory card illustrating an embodiment. In this embodiment's memory card constitution, a memory 
card 10 is mounted in a camera (not shown in the drawing), and stores imaged frame-unit image 
information and ancillary data. The memory card 10 has an EEPROM memory region that is multiply 
divided; the EEPROM's low-speed writing is accelerated by performing pipeline-type parallel writing 
to these regions. A master controller 30 is connected to block controllers 51, 52 ... 5n, which connect 
EEPROMs 21, 22 ... 2n and SRAM buffer memories 41, 42 ... 4n. When the memory card 10 is 
mounted in a camera, it is connected to the camera's control unit via an interface 32. 
{0008} 

EEPROMs 21, 22 ... 2n are constituted as unit memory regions, namely, as cluster 1, 2 ... n, 
(n+1), (n+2) ... 2n .... Each cluster is selected in this sequence, and image information is written in a 
predetermined amount, for example, in byte units or 1 -cluster units. Buffer memories 41, 42 ... 4n 
have the previously described EEPROM predetermined capacity; they are single port memories or 
dual port memories that can write information at the camera's output speed and read stored 
information at the EEPROM's write speed. A single port memory reads after writing, and a dual port 
memory writes and reads simultaneously. 
{0009} 

An EEPROM writes after erasing previous storage, so the master controller 30, when 
connected to the camera, erases storage sites on EEPROMs in cluster units according to instructions 
from the camera. When imaging starts, the master controller 30 time-divides the image information 
time sequence input from the camera via the interface 32 into predetermined quantities, into byte units 
or 1 -cluster units for example, and repeatedly outputs it in sequence to block controllers 5 1 , 52 . . . 5n. 
The block controllers 51, 52 ... 5n distribute this to the respective buffer memories 41, 42 ... 4n. 
{0010} 

The buffer memories 41, 42 ... 4n write the respective image information that was input at the 
camera's read speed, and write that information in FIFO sequence at the EEPROM's slow write speed. 
The block controllers 51, 52 ... 5n write the read image information in the respective buffer memories 
41, 42 ... 4n to the EEPROM at low speed. The predetermined amount of image information is 
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written in a time-divided manner to the respective clusters of EEPROMs 21, 22 . 2n. 
{0011} 

FIG. 2 and FIG. 3 show operating diagrams when the buffer memories 41, 42 ... 4n 
(hereinafter "buffers") are dual port memories and single port memories. In FIG. 2, the master 
controller 30 cyclically outputs to block controllers 5 1, 52 ... 5n in this numerical sequence using 
write cycle Wl, W2 ... Wn that divides the image information from the camera into predetermined 
amounts. Each block controller 51, 52 ... 5n outputs image information to dual port memory buffer 
41, 42 ... 4n. The buffer 41 writes and stores the image information input in write cycle Wl, reads the 
stored information in input sequence during the period write cycles Wl ~ Wn, and writes the read 
information to cluster 1 of the EEPROM 21 via the block controller 51 . The buffer 42 reads the image 
information written in write cycle W2 during write cycles W2 - Wl, and writes the read information 
to cluster 2 of the EEPROM 2 1 via the block controller 52. Then writing is similarly performed until 
cluster n of EEPROM 2n. Next, clusters (n+1) ~ 2n are read. 
{0012} 

In FIG. 3, the operation of the master controller 30 and the block controllers 5 1 , 52 ... 5n are 
the same as in FIG. 2, but the buffer 41 is a single port memory so it operates differently. The buffer 
41 writes the image information input in write cycle Wl, and reads this information in the next write 

[right column] 

4 

cycles W2 ~ Wn. The buffer 42 writes image information input in write cycle W2, and then reads this 
information in write cycles W3 ~ Wn+1 . Writing and reading are performed serially, and the image 
information is stored in EEPROMs 21 ~ 2n. 
{0013} 

A frame's worth of image stored in an EEPROM is selected, and the image is reproduced by 
reading in the same sequence as writing. 
{0014} 

Effect of the Invention 

According to the present invention as thus described, image information read from a camera at 
high speed is written in parallel to a plurality of EEPROMs, thereby making it possible to utilize a 
slow EEPROM as a high-speed image storage medium. EEPROMs can be used as high-speed storage 
media in computers, etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 : A block schematic drawing showing an embodiment of the inventive memory card. 

FIG. 2: An operating diagram for an embodiment in which the buffer memory is a dual port 
memory. 

FIG. 3: An operating diagram for an embodiment in which the buffer memory is a single port 
memory. 

EXPLANATION OF CODES 
10 Memory card 
21~2n EEPROM 
30 Master controller 
4 1 - 4n Buffer memory 
51 ~ 5n Block controller 



FH 008461 



[Key to figures on page 603] 



FIG. 1 

10 Memory card 

From camera 

1 2 Interface 
30 Master controller 
5 1 Block controller 
41 Buffer memory 

Cluster 1 

Cluster n + 1 

FIG. 2 

Master controller 30 
Buffer 41 
Buffer 42 
Buffer 4n 

FIG. 3 

Master controller 30 
Buffer 41 
Buffer 42 



-603- 



FH 008462 



